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Net $W$ $Z_{3}$
1: Net, $W$ and $Z_{3}$
$G_{1},$ $G_{2}\in \mathcal{G}$ $G_{2}$ $G_{1}$
$G_{1}\prec G_{2}$ $\mathcal{G}$ $\mathcal{F}_{1},$ $\mathcal{F}_{2}$
$\bullet$ $F_{2}\in \mathcal{F}_{2}$ $F_{1}\in \mathcal{F}_{1}$ $F_{1}\prec$
$\mathcal{F}_{1}\leq \mathcal{F}_{2}$ $\leq$
$2^{\mathcal{G}}$ 2
$\mathcal{F}\subset \mathcal{G}$ $F\prec F’,$ $F\neq F’$ 2 $F,$ $F’$ $\mathcal{F}$
$G$ $\mathcal{F}-$ $(\mathcal{F}-\{F’\})-$
$\mathcal{F}$ $F’$
$\mathcal{F}\subset \mathcal{G}$ $F\prec F’,$ $F\neq F’$ $\{F, F’\}$ $\mathcal{F}$
$G=\{\mathcal{F}\subset \mathcal{G}:\mathcal{F}$ $\}$ $G$
Fujita [6] $\leq$ $G$
$B$ (Fujita et al. [6])
(1) $\leq$ $G$





$C$ (Bedrossian [1]) $F_{1},$ $F_{2}\in \mathcal{G}$ $\{F_{1}, F_{2}\}-$
$\{F_{1}, F_{2}\}\leq$ { $K_{1,3}$ , Net} , $\{F_{1} , F_{2}\}\leq$






$D$ (Faudree et al. [5]) 10 2- $\{K_{1,3}, Z3\}$-
10 9 2- $\{K_{1,3}, Z_{3}\}-$
2-
$\{K_{1,3}, Z_{3}\}-$








$E$ (Faudree and Gould [4]) $F_{1},$ $F_{2}\in \mathcal{G}$ $N$
$N$ $\{F_{1} , F2\}$ - $\grave{}$
$\{F_{1}, F_{2}\}\leq$ { $K_{1,3}$ , Net} , $\{F_{1} , F_{2}\}\leq\{K_{1,3}, W\},$ $\{F_{1}, F_{2}\}\leq\{K_{1},{}_{3}P_{6}\}$
$\{F_{1}, F_{2}\}\leq\{K_{1,3}, Z_{3}\}$
$\mathcal{F}\subset \mathcal{G}$ 2 $\mathcal{F}-$ $\mathcal{G}_{k}(\mathcal{F})$ ,
2 k- $\mathcal{F}-$
$\mathcal{G}_{(}\mathcal{F}$ )
















$F$ (Diestel [2], Proposition 9.4.1) $\mathcal{F}\subset \mathcal{G}$ $\mathcal{G}(\mathcal{F})$




$\mathcal{G}$ $(\mathcal{F}$ $)$ $|\mathcal{F}|\geq 3$
$\mathcal{G}(\{K_{2}\})=\emptyset$ $(\mathcal{G}$ $K_{1}$
) $K_{2}$ 1 3
$\mathcal{G}\supset \mathcal{G}_{2}\supset \mathcal{G}_{3}\supset$ . . .
$\mathcal{F}\subset \mathcal{G}$
$\mathcal{G}(\mathcal{F})\supset \mathcal{G}_{2}(\mathcal{F})\supset \mathcal{G}_{3}(\mathcal{F})\supset\ldots$ $\mathcal{G}(\mathcal{F})$
$k\geq 2$ $\mathcal{F}$
$\mathcal{G}_{k}(\mathcal{F})$
$k$ $\mathcal{G}_{k}(\mathcal{F})$ $\mathcal{F}$ 2
1 $k$ $\mathcal{F}\subset \mathcal{G}$ $\mathcal{G}_{k}(\mathcal{F})$ $l\geq 2,$









1 $k$ 1 $k$-
$K_{2}$
2 $k$ $F\in \mathcal{G}$ $\mathcal{G}(\{F\})$
$F=K_{2}$




3 $k$ 2 $\mathcal{F}\subset \mathcal{G}-\{K_{2}\}$ $|\mathcal{F}|=2$ $\mathcal{G}_{k}(\mathcal{F})$
$l\geq 3,1\leq m\leq k$ $l,$ $m$ $\mathcal{F}=\{K_{1}, K_{1,m}\}$
2
$l_{2}\geq l_{1}\geq 3,$ $m_{2}\geq m_{1}\geq 2$ $\{K_{1_{1}}, K_{1,m_{1}}\}\leq\{K_{l_{2}}, K_{1,m_{2}}\}$
$\mathcal{G}_{k}(\{K_{l}, K_{1,m}\})$ 3
(1) $\mathcal{G}_{k}(\{K_{l}, K_{1,2}\})\subset \mathcal{G}_{k}(\{K_{l}, K_{1,3}\})\subset \mathcal{G}_{k}(\{K_{l}, K_{1,4}\})\subset \mathcal{G}_{k}(\{K_{l}, K_{1,5}\})\subset\cdots$
(2) $\mathcal{G}_{k}(\{K_{3}, K_{1,m}\})\subset \mathcal{G}_{k}(\{K_{4}, K_{1,m}\})\subset \mathcal{G}_{k}(\{K_{5}, K_{1,m}\})\subset \mathcal{G}_{k}(\{K_{6}, K_{1,m}\})\subset\cdots$




(1) $k\geq 1,$ $l\geq 3$ $k,$ $l$ $\mathcal{G}_{k}(\{K_{l}, K_{1,m}\})$
$m$
(2) $k\geq 1,$ $m\geq 3$ $k,$ $m$ $\mathcal{G}_{k}(\{K_{l}, K_{1,m}\})$
$l$
(3) $k\geq 1,$ $l\geq 3$ $k,$ $l$ $\mathcal{G}_{k}(\{K_{l}, K_{1,2}\})$










(2) $\mathcal{G}_{5}(\{K_{4}, K_{1,3}\}=$ {Icosa}
(3) $\mathcal{G}_{6}(K_{4}, K_{1,3}\})=\emptyset$
$\mathcal{G}_{k}(\{K_{l}, K_{1,m}\})$ $\{K_{l}, K_{1,m}\}$ 6-
6 $l,$ $m$ $l\geq 3,$ $m\geq 2$
(1) $\mathcal{G}(\{K_{l}, K_{1,m}\})$ $l=2$
(2) $\mathcal{G}_{2}(\{K_{l}, K_{1,m}\})$ $l=2$
(3) $\mathcal{G}_{3}(\{K_{l}, K_{1,m}\})$ $l=2$ $(l, m)=$
$(3,3)$
86
(4) $\mathcal{G}_{4}(\{K_{l}, K_{1,m}\})$ $l=2$ $(l, m)\in$
$\{(3,3), (3,4)\}$
(5) $\mathcal{G}_{5}(\{K_{l}, K_{1,m}\})$ $l=2$ $(l, m)\in$
$\{(3,3), (3,4), (3,5), (4,3)\}$
(6) $\mathcal{G}_{6}(\{K_{l}, K_{1,m}\})$ $l=2$ $(l, m)\in$
$\{(3,3), (3,4), (3,6), (4,3)\}$
3
2- 1 3 1
1 $K_{2,m}$ 4(3)




7 $\mathcal{F}\subset \mathcal{G}$ $\mathcal{F},$ $\mathcal{G}_{2}(\mathcal{F})$ $n\geq 2$ $n$
$P_{n}\in \mathcal{F}$
$\mathcal{G}_{2}(\{F_{1} , F_{2}, F_{3}\})$ 3 $\{F_{1}, F_{2}, F_{3}\}$ 2
(1) $K_{1,m}$ ,
(2) $K_{2,m}$ ,
$F$ (1) $l,$ $m,$ $n$
(2) 3
8 $l,$ $m,$ $n$ $l\geq 2,$ $m\geq 2,$ $n\geq 4$ $\mathcal{G}_{2}(\{K_{l}, K_{2},{}_{m}P_{n}\})$
(1) $l=3,$ $m\geq 3,$ $n\in\{4,5\}$
(2) $l=3,$ $m=2,$ $n\in\{4,5,6\}$
87
3- 3 1
$\mathcal{G}_{3}(\{F_{1}, F_{2}, F_{3}\})$ $F_{1}$
$K_{2,m},$ $K_{3,m}$ 2- 3
3- 3
$F_{1},$ $F_{2}$ 3
$|F_{1}|\geq 3,$ $F_{2}\neq K_{1,2},$ $\{F_{1}, F_{2}\}\neq\{K_{3}, K_{1,3}\}$
(1) $F_{2}=K_{3,m}(m\geq 3)$ $F_{1}=K_{3}$ $F_{3}$
(2) $F_{2}=K_{2,m}$ $(m\geq 2)$ $F_{1}=K_{3}$ $F_{2}=K_{4}$ $K_{4}$
$m\geq 3$
(3) $F_{2}=K_{2,m}F_{1}=K_{3}$ $m\geq 5$
(4) $F_{2}=K_{2,m},$ $F_{1}=K_{3}$ $2\leq m\leq 4$
$K_{1,m}$ $F_{1}$ ,
$F_{1}$
$F$ $\mathcal{G}_{3}(\{F_{1}, F_{2}, F_{3}\})$
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